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 Permasalahan yang terdapat pada daerah irigasi gunung Piring adalah terbatasnya 

persediaan air pada musim kemarau. Banyak cara dapat dilakukan untuk 

meningkatkan pemanfaatan air, salah satu diantaranya adalah dengan teknik 

optimasi. Optimasi merupakan suatu rancangan dalam pemecahan model – model 

perencanaan dengan berdasarkan pada fungsi matematika sebagai pembatas. Pada 

jaringan irigasi daerah gunung Piring Kecamatan grujugan Kabupaten Bondowoso 

mempunyai luasan baku sawah ± 176 Ha. Permasalahan di daerah irigasi tersebut 

adalah ketersediaan air untuk suplai irigasi, maka besar debit yang harus dialirkan 

perlu dilakukan perhitungan yang cermat, yaitu untuk mendapatkan manfaat yang 

sebesar – besarnya. Salah satu cara untuk meningkatkan hasil pertanian pada tiap 

satuan luasnya adalah dengan cara pemberian air irigasi yang baik dan juga 

pengaturan pola tata tanam yang lebih optimal. Permaslahan ini diselesaikan 

dengan menggunakan program linier dengan program bantu Quantitative Methods 

( QM ). 

 Input data yang digunakan dalam QM dari tahun 2007 – 2012. Sebelum 

memasukan input pada program software QM ( Quantitative Methods ) yang 

pertama menganalisa data debit terlebih dahulu, dengan cara merekap semua data 

debit pada tiap musimnya. Kemudian setelah merekap, dijumlah debit pada tiap – 

tiap musim. Total debit pada tiap – tiap musim digunakan sebagai batasan. 

Sehingga pada akhirnya akan didapat luasan optimum. Pemodelan optimasi yang 

dibuat merupakan fungsi matematis dengan melibatkan variabel serta 

memperhitungkan kendala yang ada.  

 Fungsi tujuan untuk mencapai hasil maksimal didapat dari persamaan Za = 

a1 + b1 + c1 + a2 + b2 + c2 + a3 + b3 + c3. Untuk ketersedian air yang digunakan 
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untuk mengoptimasi luas lahan diambil dari debit rata – rata pada masing – 

masing musim. Pada musim hujan debit rata – rata = 13706,3333 Liter, Musim 

kemarau I = 18361,3333 Liter, Musim kemarau II = 9784,8333 Liter. Sebelum di 

optimasi pada daerah tersebut memiliki prosentase untuk daerah yang ditanam 

pada musim hujan 98% padi, 1% jagung, 1% cabai dan jumlah variabel bebas 3, 

jumlah variabel pembatas 7 Pada musim kemarau I prosentase yang ditanam 10% 

padi, 90% jagung, 0% cabai dan jumlah variabel bebas 3, jumlah variabel 

pembatas 8. Musim kemarau II prosentase yang ditanam 10% padi, 30% jagung, 

60% cabai dan jumlah variabel bebas 3, jumlah pembatas 8. 

 Berdasarkan hasil penelitian menunjukkan bahwa keuntungan sebelum 

dioptimasi pada musim hujan Rp. 6.437.904.235, musim kemarau I Rp. 

6.416.872.374, musim kemarau II Rp. 13.219.975.106. Hasil keuntungan dan luas 

lahan sesudah optimasi musim hujan dengan lahan tanam padi = 105,6 Ha; cabai 

= 68,64 Ha; jagung = 1,76 Ha dengan jumlah keuntungan produksi sebesar Rp. 

11.657.937.694,97. Pada musim kemarau I dengan lahan tanam padi = 17,6 Ha; 

cabai = 0 Ha; jagung = 158,4 Ha dengan jumlah keuntungan produksi sebesar Rp. 

6.416.871.713,87. Pada musim kemarau II dengan lahan tanam padi = 17,6 Ha; 

cabai = 105,6 Ha; jagung = 52,8 Ha dengan jumlah keuntungan produksi sebesar 

= Rp. 14.580.599.688,54. Dari data diatas selisih keuntungan sesudah dan 

sebelum optimasi adalah pada musim hujan Rp.5.220.033.460; musim kemarau I 

Rp. 660; musim kemarau II Rp. 1.360.624.583. 
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SUMMARY 

 

The Optimazation of The Crops Pattern On Irrigation Area Gunung Piring 

Kecamatan Grujugan  Using Linier Progamming ; M.Azzam Fakhruddin, 

091910301074; 2013: 45 pages; Department of Civil Engineering Faculty of 

Engineering, JemberUniversity 

Issue contained in the irrigation area Piring mountain is limited water 

supply in the dry season. There are many ways to improve the utilization of water, 

such as optimization technique. Optimization is a solving design of the planning 

model that based on a mathematical function as a constraints. Irrigation areas in 

the Piring mountain, Grujugan district in Bondowoso has ± 176 ha of raw rice 

field area. The problem in there was water supply, therefore the quantity of water 

discharge that is flown must be calculated carefully to get optimal benefit. One 

way to increase the agricultural output of each unit is providing the extent of 

irrigation water well and also setting the pattern of the plant to get more optimal 

result. Both of them can be analyzed by linear programing by Quantitative 

Methods (QM).  

Program calculating data input  in QM needed to enter data which was 

recapitulated first from 2007 to 2012.  Before input data in QM program 

(Quantitative Methods), the data have been analized first by recapitulizing all 

debit’s data in each season. After that, it have to sum them in each season. Total 

water supplying each season are used as constraints. In the end, i got the optimum 

extent. Optimization modeling that has been made was a mathematical function 

involving variables and take into account existing constraints. In this final project, 

the equation have been used was a linear equation which a form of the solution by 

Linear Progamming. 

In the next  analysis, the researcher had to analyse the results of the farm, 

then, analyzed them based on the requirements that fit with the field conditions. 

Therefore, determining the objective function, it was Za = a1 + b1 + c1 + a2 + b2 
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+ c2 + a3 + b3 + c3. For the availability of the water that was used to optimize the 

weidth areas taken from average on each season. In the wet season, the average of 

water supply was 13706,3333 liter, in dry season I was 18361,3333 liter, and in 

dry season II was 9784,8333 liter. Before the optimization, the area has variety 

percentage of kind of the plant in cultivating area. In rainy season, the rice 

planting area was 98%, the corn’s area was 1%, the chilies’s area was 1%  and 

there was 3 number of independent variables, 7 limiting variables. In the dry 

season I, the rice planting area was 10%, corn’s area 90%, nothing for chilies,3  

independent variables, and 8 limiting variables. In the second dry season, rice 

have been plant in 10% area, corn was 30% area, chilies was 60% area,3 

independent variables, and 8 limiting variables. 

Based on the problem formulation, the researcher took the conclusionthat 

profit before optimization during the rainy season was Rp. 6.437.904.235, in dry 

season I was Rp. 6.416.872.374, and in dry season II was Rp. 13.219.975.106. 

The weidth area after optimization in rainy season that planted by rice was 105,6 

Ha; by chili was 68,64 Ha; by corn was 1,76 Ha, the production of profit was Rp. 

11.657.937.694,97. In the dry season I, area that planted by rice was 17,6 Ha; by 

chili was 0 Ha; by corn was 158,4 Ha, the production of profit was Rp. 

6.416.871.713,87. In the dry season II, rice planting area was 17,6 Ha; chili was 

105,6 Ha; corn was 52,8 Ha, the production of profit was Rp. 14.580.599.688,54. 

The result showed that the difference profit between profit before and after 

optimization in the rainy season was Rp.5.220.033.460; in dry season I was Rp. 

660; and in dry season II was Rp. 1.360.624.583. 
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