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Abstract

This research focuses on the allocation of crop cultivation areas for maximum net profit and the
allocation of water resources. The case study is the Ubonratana Dam in Khon Kaen Province from 2021 to
2023, using a linear programming model and the LINGO software. The results found that allocating land for
the main economic cultivation of five types of crops, including first-season rice, off-season rice, cassava,
rubber, and sugarcane, in three irrigation districts, namely Mueang, Nam Phong, and Kranuan, can increase
the average annual profit by 14.54% compared to growing traditional crops. Moreover, it was found that the
amount of water released from the dam each month was sufficient to meet the water demand of agriculture
without causing a water shortage in the reservoir.

Keywords: Allocation of crop cultivation; Allocation of water resource; Linear programming model; LINGO
software
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M13199 1 Fuinzdgniuivesiivusiazsin (mie: 19)

Ny 2.199 2.4MBY  8.15TUU
41U 83,718 62,154 13,681
P1uUsa 79,390 45,087 13,681

fud1Usnas 32,688 35,143 27,907
YNNI 1,497 7,461 37,103
008 54,047 82,198 110,685

M19199 2 Toyaianan1nIsinens U w.e. 2565
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h (v nn.) (hn./19) @vau/19) ww/ 1) ww/ls)
41U 10.75 460.14 1,172 3,902.25 1,044.26
41UUT 9.98 719.38 1,172 4,831.02 2,308.37
Tudenda 2.94 3,410.38 1,274 6,158.66 3,867.87
819NN 25.13 321.61 15.4 8,586.90 332.74
98¢ 1.19 8,991.39 1,656 9,150.46 1,519.32
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COST = @OLE(”E: \ LINGO20 \ CROP.xlsx”,”COST”)
NP = @OLE(”E: \ LINGO20 \ CROP.xlsx”,”NP");
AC = @OLE(”E: \ LINGO20 \ CROP.xlsx”,” AC”);
RX = @OLE(”E:\ LINGO20 \ CROP.xlsx”,”RX”);
@OLE("E: \ LINGO20 \ CROP.xlsx”,” AREA”)=X,;

ENDDATA
Tupauil 3 : Amuaflaiduingussasaaunisi 1.1 Aer1ds MAX = @SUM(CALENDAR(G,) : NP() * X(i)) );
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Sunoudl 4 - Muadeulueiudaunisit 1.2-1.5 ferds
@FOR(DISTRICT(j): @SUM(CROP(i): W(i) * X(i,)) <= AW);
@FOR(DISTRICT(j): @SUM(CROP(i): COST() * X(i,j) <= AC());
@FOR(DISTRICT(j): @SUM(CROP(i): X(i,j)) <= TX()),
@FOR(CALENDARC,j): X(i,j) >= RX(i,j);
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Roulvdedun (2.6) fudssnauladedliiduau
fegetoyatngl AW 4

M19199 4 Usunasiluweuguasmi Tud we. 2564

Vanauin
Weu () Anu(St)  Yaes (RY  luawdn (i) viawauw (OY)  swwe (Et)  nsinems (DY)
unsnAu 1,413.94 102.50 0.50 0.00 0.85 36.92
QNﬂWW‘LAﬁ‘ 1,270.77 110.27 0.59 0.00 0.82 40.07
furay 1,102.19 142.89 0.93 0.00 0.85 72.88
LYY 929.08 131.87 2.30 0.00 0.80 72.88
N BNIAL 916.33 66.11 4.34 0.00 0.76 54.18
ﬁqmau 911.06 196.15 6.66 0.00 0.73 54.18
A3NHIAN 830.93 171.70 5.58 0.00 0.63 54.18
Rl 735.92 127.99 1.37 0.00 0.51 54.18
Augeu 1,026.97 77.73 40.43 0.00 0.59 75.32
AAAY 2,417.96 394.39 56.91 16.53 1.12 75.32
‘Wﬂﬂ%ﬂﬁﬂ‘u 2,649.64 374.17 9.31 21.25 1.26 72.88
SUAL 2,230.04 306.82 1.54 0.00 1.10 36.92

Y (AU aU.4)

nsufdumnisdaassirdaeTusunsu LINGO
mﬂ%’ayjaﬁﬂLsi’hﬂ'%mmﬂgwmﬂt,%uqua%fmuﬁlu% WA, 2564 FIpN51971 4 ﬁmumlﬁﬂ%mmﬁwﬁﬁ’mﬁuﬁwqm Simin
Wiy 678.05 5’1u@jﬂmﬂﬁmmLLasU%mmmmwméNLﬁmfw K wiriu 2,431 dugnuiadiunes Tdlusunsy LINGO
whdeymmssnassninensiheeil
Funoudl 1 : fuaveunvesuUstulsunsy LINGO #aerds
SETS:
MONTHS/1..12/ : RELEASES, STORAGE;
IN/1..12/:INFLOW;
0O/1..12/:SPILL;
E/1..12/:EVAPORATION,;
D/1..12/:DEMAND;
ENDSETS
Funoudl 2 - Ut eyawsazimuusiulusunsy LINGO Frerds
DATA: INFLOW = @OLE(”E:\ LINGO20\ DATAWATER”,”INFLOW”);
SPILL = @OLE(”E:\ LINGO20\ DATAWATER”,”SPILL”);
EVAPORATION = @OLE(”E:\ LINGO20\DATAWATER”,”EVAPQ”);
DEMAND = @OLE(”E:\ LINGO20\DATAWATER”,” DEMAND”);
CAPACITY = 2431,
MINCAPACITY = 678.05;
@OLE("E:\ LINGO20\ DATAWATER”,”RELEASES”)=RELEASES;
@OLE("E\LINGO20\DATAWATER”,” STORAGE”)=STORAGE;
ENDDATA
Funoudt 3 - MvuailandugaUseasd Faauns 2.1 fredd
MINRELEASES = @SUM (MONTHS (t) : RELEASES (1)); MIN = MINRELEASES ;
Sunoudl 4 : undeulvteiudaunisit 2.2-2.6 ferds
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@FOR(MONTHS (t) | t #NE# 12: STORAGE(t+1) =

@FOR(MONTHS(t): RELEASES(t) >= DEMAND());
@FOR(MONTHS(t): STORAGE(t) <= CAPACITY);
@FOR(MONTHS(t): STORAGE(t) >= MINCAPACITY);

@FOR(MONTHS(t): RELEASES(t) >= 0);

NaN15998azaNUSI8Na

HadNENsIREsTRLAdeTUswASY LINGO
vdetiuansuadndmsinassiuiimegniinasughavdnd iy 5 oin luwsvatssniu 3 sune I
sunoilos SnetmearsnonIEUIY SemTnvouLnu sl e 2564 - 2566 Tagldfuuuimuanindady
LUU A (Nai’gmmﬁyuﬁ'waﬂgﬂﬁ%ﬁasm’im%whﬁ’uﬁuﬁﬂﬁmwmﬁ”’wm) LAgLUU B (maiamaaﬁuﬁmwﬂqﬂﬁm
WhAuuAnsIneRsiavLe) Famsned 5.1-5.3

A99% 5.1 maawawuwwauﬂaﬂmfﬂﬂmﬂiu U .. 2564 (wiae: 13)
(AW f® USInautniiie NS ensievian vithe: muaﬂmﬂmum)

WUuU A (AW = 700)

STORAGE (t) + INFLOW (t) -
- RELEASES (t) - SPILL(t));

EVAPORATION (t)

LWUU B (AW = 400)

2.UNa9

2.U109

Ny 2.494 2.N3%UM 2.404 2.N3%UMW
41110 83,718.00 62,154.00 13,681.00 149,764.22 141,231.15 138,081.89
F1UU54 79,390.00 45,087.00 13,681.00 79,390.00 45,087.00 13,681.00
Aud1Uenaa 57,293.60 110,564.29 327,533.37 32,688.00 35,143.00 27,907.00
N9 1,497.00 7,461.00 37,103.00 18,500.53 48,250.35 213,377.86
208 54,047.00 82,198.00 110,685.00 54,047.00 82,198.00 110,685.00

39U 275,945.60 307,464.29 502,683.37 334,389.75 351,909.50 503,732.75

mlsgns Ewum) 2,259 Mlsgns (@wum) 1,712
AN51971 5.2 maé’wéﬁuﬁwaﬂqﬂmﬂiﬂmﬂim U e, 2565 (ihaw: 19)
fuaUiianiufiomsnumsiiann (AW = 600 augnUIANLIRS)
WUU A WUU B

Ny 2.4194 a.4wes 2.N33UMW 2.4194 8.1 meq 2.N33UMW
471110 83,718.00 62,154.00 13,681.00 155,417.75 190,790.10 164,342.70
F1UU5 79,390.00 45,087.00 13,681.00 79,390.00 45,087.00 13,681.00
Aud1Uenas 44,225.04 205,156.30 172,817.06 32,688.00 123,649.90 77,354.80
YNNI 1,497.00 7,461.00 37,103.00 1,497.00 7,461.00 37,103.00
908 54,047.00 82,198.00 110,685.00 54,047.00 82,198.00 110,685.00

374 262,877.04 402,056.30 347,967.06 323,039.75 449,186.00 403,166.50
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