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Abstract

This is a study of crop-area planning in the dry-season, and the application of an optimization program using Linear
Programming (LP) to solve for the optimal area planned in a dry-season under available water. The study area was
applied to the left and right of the main canal system at Huai Luang Reservoir, Thailand. The calculation data were
obtained from a dry year (2003), a normal year (2001) and a wet year (1996) for constructing the condition objective
function and constraint functions. The constraints consisted of the constrictions of the areas characteristics, irrigation
water requirements, water availability, cropping-area of each irrigation zones, capacity of the left and right main canal
system, capacity of the canal in the irrigation zones and the cropping pattern alternatives. The results found that LP
was assigned to find the cropping and setting area for dry-season planning. The comparison results from alternative
plans found that the areas obtained from the first alternative plan, which was an undivided area, found that the

optimal area was less than that obtained from the second alternative which divided the area about 12.62% 11.35% and
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4.87% for a dry year, normal year and wet year, respectively. Hence, allocation potential for a dry season crop-area
planning equivalent rice area were 4,531.20 ha, 6,574.08 ha and 7,116.64 ha for a dry year, normal year and wet
year, respectively. The results from equations were graphed as the relationship between the areas obtained from the
equation and the sum of water capacity in Huai Luang reservoir in December. It was found that the graph functioned
well to optimize the cropping and setting area for dry-season planning in the next year. When applied with water use

in 2011-2012 for testing the system, the results also showed that the difference of the solutions obtained by the graph

and the cropping area results in main canal system was 4.53%.

Keywords : Crop-area planning, Optimization programming, Water allocation, Huai Luang Reservoir

UNUI
MIUIHITTAMINSTNENNTIN vély'al,wiaﬁmuwuﬁaﬂﬁ]qﬁu
shmiinludesmsiamsin mainvesdsznsuazany
dudunasfanTsumaassgiarsduin nansh uazdane
i difuanudasmstinanduidu manaunauinG
Lﬂuﬂi'mgmsniﬁLﬁ@%uﬂam%ma:mﬁmn%u F010%
mytamsinwanaadlng fe nswwadssmumasdssay
i']rymmﬁmmsﬁ’]mﬂ%m’%'aﬂ 9 i Jniannisee
frumsaiadan stwzﬂugmﬁmmsmmaqmuﬁ'vl@”
SUNBNTEND WATHANIINUABEATNWIAGEN laslan1s
sruvfinefashlyd wihsnuwessy Saudidainii
msTanin (Provision) sesududosuniuniniangss
W (Allocation) Lwi%'gmmﬁaﬂgmmmm:m‘%aaﬁalums
FaNnFWeNTHNe ANz ay

fmTuMITaLsEMuL Lﬂuﬂﬁﬁ@umﬁuﬁ@uﬁw
ﬁﬁgmgmmmﬁa‘lﬁﬁﬂ%mmﬁwﬁﬁmwa@iammﬁaams
Tumawzaan LLazqﬂInﬂu%Iﬂﬂ"l@Taai'mial,ﬁaa ANNda
wdsshumstassinbuwaazadsznu Idnaoduilym
senlumeaineas saduilywsznidsemoudsiv
eI TETITUNUTY UAZIZRININUIBIURITTA Y
Auled NMIVENDEIEN9TIAFIVaIANUTBINTITIN VD
\ouaznAgaEInNIIY Mydaassnfliisawarinly
Lﬁ@mmﬁaLina“n%'wmnsﬁﬁzijgwmmﬁaaLmzvxgmu
inwasnssn Tywifiazdasdaduleluszunilagiu Tag
mww:qg]LLﬁa%oﬁﬁﬂuﬂ%mmﬁa‘hﬁw

wanamautladymnfidnanis de nnsld
w%’wmﬂsﬁﬁagiaﬂ'waﬁiﬁﬁ'@lﬁLﬁ@ﬂi:Iﬂmﬁgaq@iunﬂ 9%
WU "L@Tﬁ%ﬁﬂ'\il,m:ﬂgnmnﬁq@ laUSunananindals
madﬁmgﬁu NAHARAAR TG aadaTanuEy
mmawﬁuﬁm:ﬂgn’tﬁmﬁaﬁauﬁq@ Hudu wonanit
mi@LLﬂﬂ'];d%'nmmmi"ﬁaﬂs:mﬂﬁagiuanwwﬁaugmi
sdodwdosisndunnanmanits inzezSunalasase
Asaiudesaslszinsnwmssain

Lmuﬁmaom\‘lﬂtﬁ@mam‘?ﬁﬁwmmﬂi:qﬂﬁ
1"1?%'@&5371%%mmﬁﬁagamqaﬁﬂﬁ@ﬁa LUUIN80ILTILE
(Linear programming, LP) "L@Tgﬂslﬁﬁauﬁﬂtymmoﬁm
mydamIninensin lesanizadsdslunsiaass
ﬂ%fwmm{iwLﬁalﬂﬁwamammugaq@ aalansnenns

234 & o : a wef
TILUUINRDIRIBUINILAINEHNT

A% wazinniInna
ﬂ%’uﬂ;agﬂLLuumiﬂgnﬁ‘ml,a:ﬁaﬂﬁuﬂﬁl%ﬁﬂﬁgioLﬁu
ﬁalwﬁaﬂ%mmua:qmmw @Tmmiaaid%'@aﬁﬁﬂﬁﬁmwa
aunanIa®’
U v

ImamiddﬁnLLa:ﬁﬁ;ﬁﬂmﬁasmm\‘l fualan

o A a s a | tgl
azana dunelilad niagasnil Wunitalulaseniy
o .Y ) a P Aa A
wmumwuﬂmnmmmaaﬂmmmua ndinslgnie
Tupaudsdrwnmunnilidiinasihnfiegedisdiia G
TuursthAamsviauaanin wau19tinsasininay
da9n1y wazuwdldufiazdszauilgninisiaassmn
XX .
VNI

= o LY oA X A

MIANENANSAWANTRINN LNDIILHUN WL AN
ﬂQﬂlﬁmmmuﬁuﬂ%mmﬁﬂﬁunuﬁﬁag}'ﬁuﬂuﬁ%wﬁaﬁ
3 % 2{ v e g; Aa e ::?1’:8 a o 6
g auwmamanitamiile aanwnwITa sl ianUsead
R v .
L‘waﬂumwuwL‘ww:ﬂgﬂlquLLaaﬂmm:amaqmem:
ip1%o luLm@maﬂi:wquﬂiaﬂWSdaﬁﬂLLa:ﬁWE\iﬁmmN

qzdl v a 3; U :é o AR <K

mﬂsl,m{lau"lmmuﬂsmmmwnu Tadnilalannuauga
283N 3FId NN ITaLsEN B uazfianstudug law
ﬂ'i:qﬂ@ﬁlﬁl,umﬁﬂaaﬂﬂmmuL%\aLﬁuﬁuamumitﬁﬁﬂu
ImamsdoﬁwLm:ﬁﬁgﬁﬂmﬁarmma

ada
A5m3dne
1. namdanumanzaufigazaanTmzlan
ATAUULUI1A 89 EIFUNTAIAIANULAUZENTDINT
A 1y s L8 ,
wzdanite densdidnsnluszuuasssdnihaslng
Wipnae laRnsanmamanuminzaimItrsesUuuy
a4 a o 4
nmslsnauiamawzlanfizviiulugguas lasan
suupunslinduluwaralsznunang diiNents



Vol 33. No 6, November-December 2014

iwnzaan gﬂLLuumﬂ%ﬁaﬂumu‘é"m suazldhannms
Uszthaupiinia ﬁaﬁhqgNuﬁna:vlaiﬁwaﬂiwﬂuﬁaa
mﬂn@Lmauﬁ']ﬁlﬂumsmw:ﬂgn B9ns=UIwMIGINa
foaziBuaiuaandsit
1) magesunstihnang

masrINILinang (Objective Function)
[Humsuaasanuiuiuiaesiudnfeimuaiiimans
§9§9 Tagduaawusnazdosinnuadnlsiaaulavos
@f’sﬁty,WI (Decision Variable and Parameter) ﬁaﬁ%ﬁ
wnzdanizriiadieg Tuudasiudilasanssainandiu
inaPadusumadhwing iadesmsniavesiui
Nzl anTIngIgalunguad FIRM3IUNERUAR WA
wzignagudssaslassmsassiiaiulngiazanuny
r‘immﬁuﬁmimw:ﬂgmﬁuuﬁuﬂ%mmﬁwﬁunuﬁﬁag’
Tuudaszd uazinueduiuiiiinansinaunsainie
ﬂgnvlﬁﬁwuau§aﬂa:wiﬂmadﬁuﬁmﬁi:mu lasanée
ia;&amsdaﬁﬂuﬂmumﬂszﬂaumsmumumsmﬁﬁ
ms’mLmuﬁmmﬁuﬁLWﬁzﬂgﬂﬁaﬂmﬂﬁaa@ﬂﬁaau,az
mm:auﬁuﬂ’%mmﬂfmﬁunuﬁuﬁﬂﬁﬂﬁaﬁmu@mﬂm;J
é’aﬁyfum:mumimsmmmmmm:amaon’mwwzﬂgm
Arlunguas az’l,%‘%%ﬁmimmn“ﬁaQaﬂﬁdaﬁﬂﬁﬁuﬁuﬁ
ndidnmlugangusdaunds el duwuwanisluns
TmLmuﬁmumﬁuﬁwazﬂQrmmg@qmlugguﬁwaaﬂ@ia‘lﬁ
Tassnansaianaadusumathwangldaai

Maxa =33 A )

W A ﬁaﬁuﬁmw:ﬂgnﬁmmgnqm (15) A;
& P T S S I SR .
Aanuiinzdanfizsiia i luNufisarif j (15)j falouss
iluiunzadszmu (=1, 2, 3, 4), i Aevhavasnsldin
@ Wr'ls AoEn wazdavan)
2) NMIRTNTaLLNERIBTING
MIRINVaUINE BIaTadna (Restriction or
Constraints) fam3¥adedamuuaang A NUTNAUS
lugﬂmamwmiﬁaaaumi waltidutasiavasaunis
. d . X . . def o
hnansfsslisanannaudsuasiilym lasdiilady
. o s Ly, a o
d19g Alfluntdidnwaishutadn 2 Uszan fedn
USinuaz @ nawIan i
. e 4 v X da
fnsudanluduiuiaa
- Aunvvandazlauain azdd1tasnin

a oo X oA . Voo
HnIatnnu W‘LW]LWWzﬂQﬂ“ﬂﬂdLL@ﬂZI‘H%ﬁ\‘l%’]

Potential Allocation for Planning Crop-Areas during the Dry Season 631

at the Huai Luang Operation and Maintenance Project

'
=

- waimﬂuadﬁ‘umwwzﬁgnLL@ia:Isnudaﬁ'] el

AN INRIBLYNALUNRNNTRUANITNIZINLG?
=1 a

P . & gy ¥
- wWufwnzdanfirsfiading g Tuduilousai
w9 axdasldmnnimiariiugud

g/\j <A;forj=1,2,3,4 (2)

sudanlududSunminde

- SvansiinvesNrusdazdla aziien
ﬁasjmfm%aLﬂﬁﬁ'ﬂﬂ%yﬂﬂ&ﬁﬂﬁdﬂﬁﬁ%ﬁwazﬂgmwia:
v 6
fUan

- SvansiinvesNTudazdlan aziien
ﬁaﬂmfwﬁawhﬁ'mm@mmgﬂaaadoﬁwaai:umaaa
goaslngudstag

| iWRnxAj <B,xIE,; forj=1,2,3,4 (3)

4
i=1 t=1

iWRn xA, <C xIE;forj=1,2,3,4 (4)

4
i=1 t=1

S WR, x A, <W,xIE,xF;forj=1,2,3,4 ()

t=1

4 T
i=1

STA 2KxA;forj=1, 2 3 4 (6)

i=1

A 20 (7

e WR, = iunmanadasmiltimasfisriia
i AFUandA t (@nuneriuas)

B, = A1uyvadzuUAfaIdialna iy

7 y ' ) 6

TE-H92UARETI C (RNUIATLNAT)
C, = anuynnadsahvasloudsi

- &

J @nuneniiues)

UszanTniwniszadsemululausssin

El, =
IE, = dsz@ntnmwaasaaasasinaalng)
F = YauazvaslSunasinnlfiNen1sinuees

e t
K = diwsemsnzanemawizdanivs
= ﬂ’%mmﬁﬁﬁunuﬁdﬂﬁizwﬂaaadaﬁﬂ
sulwnjiladno-Heun luddensd
t @nunariiuas)



632 Ubonpiphat et al.

& o o €N A ' AV o
nnuuhnaansRuiinzdanluudazlauild
mmmm‘haam,%al,ﬁu"l,ﬂLLamum:uumsaumﬂgﬁmam‘

[ '
(%

VN BLEAINANITIATIEHAINUANR AN wnNnzaaln

J Sci Technol MSU

msLW']‘;ﬂQﬂﬁ"ﬁquLﬁo Figure1 uaadduniivaslassms
#9uaztn T nINIEna9 dfualangzana naiias
WWIngaImil.

Figure 1 Location of the Huai Luang Operation and Maintenance Project
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Table 1 Estimated area of each zone when using the first

alternative plan (Rai)

Zone

dry year normal year wet year

area (Aij)

A11 7,915.279 11,614.595  13,349.977
A12 2,960.226 4,343.728 4,992.742
A21 10,172.028 14,926.066  17,156.228
A22 4,099.465 6,015.407 6,914.193
7Y 25,146.998 36,899.796  42,413.140
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Table 2 Estimated area of each zone when using the

second alternative plan (Rai)

Zone
dry year normal year wet year
area (Aij)
A11 8,914.188 12,932.851 14,000.122
A12 3,333.806 4,836.742 5,235.888
A21 11,455.737 16,620.174 17,991.737
A22 4,616.818 6,698.156 7,250.913
RREY 28,320.549  41,087.923 44,478.660
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The obtained crop-area planning of the second

plan and the actual cultivated area
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Table 3 The actual cultivated area equivalent to paddy

and the estimated area from graph of 2011/2012

year Area Actual Area difference
Zone area from (%)
(Rai) graph
(Rai)
2554/2555  A11 14,500 14,150 2.47
A12 2,345 5,320 -55.92
A21 19,355 18,210 6.29
A22 10,975 7,450 47.32
Total 47,175 45,130 4.53
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Figure 6  The actual cultivated area of 2011/2012 and
the estimated area of the second alternative
plan
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