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ABSTRAK 

 
Desa Puri Kecamatan Puri Kabuaten Mojokerto memiliki kondisi lanskap 

tanah berupa dataran. Lokasi penelitian terletak di salah satu dusun di Desa Puri, 

dengan luas lahan pertanian kurang lebih 25 hektar.  Dengan kondisi tanah yang subur 

sehingga sangat cocok digunakan sebagai lahan pertanian. Namun, pada musim 

kemarau kebutuhan air di Desa Puri Kecamatan Puri Kabupaten Mojokerto belum 

terpenuhi dengan baik. Hal ini menyebabkan penurunan produktifitas pertanian di 

desa tersebut.  Sehingga diperlukan optimalisasi pola tanam yang baru agar dapat 

sesuai dengan kondisi tersebut. 

Dalam Penelitian ini pola tanam di analisis menggunakan metode Program 

Linier. Data yang di perlukan untuk analisis ini menggunakan debit andalan, 

kebutuhan air tanaman, luas area tanam dan  analisa hasil usaha tani. Kemudian  data 

tersebut dimodelkan menjadi matematis dengan tujuan fungsi maksimal untuk hasil 

maksimum.  Model matematika tersebut akan dibatasi dengan fungsi batasan  yang 

terdiri dari perhitungan debit andalan, kebutuhan air tanaman, dan luas area tanam. 

Dengan adanya analisis menggunakan program linier tersebut akan di dapatkan pola 

tanam yang optimal dengan nilai keuntungan  hasil pertanian tertinggi. 

Hasil analisis yang dilakukan pada daerah irigasi desa Puri diperoleh debit 

andalan sebesar 0,00713 m³/detik. Kemudian untuk hasil analisis yang dilakukan 

didapat kebutuhan air (NFR) yang optimal yaitu 0,0003039 m³/detik pada alternatif 

PTT 3. Selanjutnya berdasarkan analisis menggunakan metode program linier didapat 

pola tata tanam optimal pada PTT 4 awal masa tanam bulan Desember periode 2 

dengan pola tanam padi – palawija – palawija yang memiliki keuntungan maksimal 

sebesar Rp 393.888.000 per tahun. Sehingga dapat di simpulkan  pola tanam yang 

optimal berada di awal  masa tanam  tersebut. 

Kata Kunci : Pertanian, Pola  Tanam, Optimalisasi, Program Linier
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ABSTRACT 

 
Puri Village, Puri Kabuaten Mojokerto District, has a land landscape 

condition in the form of a plain. The research site is located in one of the hamlets in 

Puri Village, with an area of agricultural land of approximately 25 hectares.  With 

fertile soil conditions, it is very suitable for use as agricultural land. However, in the 

dry season, water needs in Puri Village, Puri District, Mojokerto Regency have not 

been met properly. This led to a decrease in agricultural productivity in the village.  

So it is necessary to optimize the new planting pattern so that it can be in accordance 

with these conditions. 

In this study, planting patterns were analyzed using the Linear Program 

method. The data needed for this analysis uses mainstay discharge, plant water needs, 

planting area and analysis of farm business results. Then the data is modeled into 

mathematical with the aim of maximal functions for maximum results.  The 

mathematical model will be limited by a constraint function consisting of a calculation 

of the mainstay discharge, plant water requirements, and planting area. With the 

analysis using the linear program, an optimal planting pattern will be obtained with 

the highest value of agricultural product profit. 

The results of the analysis conducted in the irrigation area of Puri village 

obtained a mainstay discharge of 0.00713 m³ / second. Then for the results of the 

analysis carried out, the optimal water needs (NFR) were obtained, namely 0.0003039 

m³ / second in the PTT 3 alternative. Furthermore, based on the analysis using the 

linear program method, an optimal planting pattern was obtained at PTT 4 at the 

beginning of the planting period in December period 2 with the rice - palawija - 

palawija planting pattern which has a maximum profit of Rp. 393,888,000 per year. 

So that it can be concluded that the optimal planting pattern is at the beginning of the 

planting period. 

Keywords : Agriculture, Planting Patterns, Optimization, Linear Program 





 

 

viii 

 

DAFTAR ISI 

 
LEMBAR PENGESAHAN TUGAS AKHIR ........................................................... ii 

SURAT PERNYATAAN ......................................................................................... iii 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH 

UNTUK KEPENTINGAN AKADEMIS ................................................................. iv 

KATA PENGANTAR .............................................................................................. v 

ABSTRAK ............................................................................................................... vi 

ABSTRACT ............................................................................................................ vii 

DAFTAR ISI .......................................................................................................... viii 

DAFTAR TABEL ..................................................................................................... x 

DAFTAR GAMBAR ............................................................................................... xi 

BAB I PENDAHULUAN ........................................................................................ 1 

1.1 Latar Belakang .......................................................................................... 1 

1.2 Perumusan Masalah ................................................................................... 4 

1.3 Tujuan Penelitian ....................................................................................... 5 

1.4 Batasan Masalah ........................................................................................ 5 

1.5 Manfaat Penelitian ..................................................................................... 5 

1.5.1 Manfaat bagi penulis ......................................................................... 5 

1.5.2 Manfaat bagi Instansi......................................................................... 6 

BAB II TINJAUAN PUSTAKA ............................................................................. 7 

2.1 Penelitihan Terdahulu ................................................................................ 7 

2.2 Sistem Irigasi ........................................................................................... 10 

2.3 Air Irigasi ................................................................................................ 10 

2.4 Analisis Hidrologi ................................................................................... 10 

2.4.1 Debit Andalan .................................................................................. 11 

2.4.2 Curah Hujan Rata-Rata .................................................................... 12 

2.4.3 Ketersediaan Air .............................................................................. 12 

2.4.4 Analisa Evapotranspirasi ................................................................. 13 

2.5 Analisis Kebutuhan Air Irigasi ................................................................ 14 

2.5.1 Kebutuhan Air Untuk Konsumtif Tanaman ..................................... 14 

2.5.2 Kebutuhan Air Untuk Penyiapan Lahan .......................................... 14 

2.5.3 Perkolasi .......................................................................................... 15 

2.5.4 Kebutuhan Air Untuk Mengganti Lapisan Air ................................. 16 

2.5.5 Curah Hujan Efektif......................................................................... 16 

2.5.6 Saluran Irigasi .................................................................................. 16 

2.5.7 Efisiensi Irigasi ................................................................................ 17 



 

ix 

 

2.5.8 Kebutuhan Air Disawah................................................................... 18 

2.6 Pola Tanam .............................................................................................. 18 

2.6.1 Optimasi Pola Tanam Menggunakan Program Linear ..................... 19 

2.6.2 Penyelesaian Permodelan Matematika Optimasi Menggunakan 

Aplikasi Bantu POM-QM ................................................................................ 20 

BAB III METODE PENELIAN ........................................................................... 25 

3.1 Diagram Alir............................................................................................ 25 

3.2 Mulai ....................................................................................................... 26 

3.3 Survei Lokasi ........................................................................................... 26 

3.4 Pengumpulan Data ................................................................................... 28 

3.5 Analisis Debit Andalan ............................................................................ 28 

3.6 Analisis Air Kebutuhan Irigasi ................................................................ 29 

3.7 Optimasi Menggunakan Program Linear ................................................. 29 

3.8 Kesimpulan .............................................................................................. 29 

3.9 Selesai ..................................................................................................... 30 

BAB IV ANALISIS DAN PEMBAHASAN ......................................................... 31 

4.1       Analisis Debit Andalan ................................................................................ 31 

4.1.1 Perhitungan Debit Andalan .................................................................. 31 

4.2       Analisis Kebuuhan Air ................................................................................ 46 

4.2.1 Analisis Curah Hujan ........................................................................... 46 

4.2.2 Analisis Curah Hujan Efektif ............................................................... 47 

4.2.3 Analisis Evapotranspirasi .................................................................... 49 

4.2.4 Analisis Kebutuhan Air Tanaman ........................................................ 54 

4.2.5 Alternatif pola tanam ........................................................................... 58 

4.2.6 Rekapitulasi kebutuhan air berdasarkan alternatif pola tanam ............. 58 

4.3       Optimasi Pola Tanam Menggunakan Program Linier .................................. 60 

4.3.1 Model Optimasi ................................................................................... 60 

4.3.2 Analisa Hasil Usaha Tani .................................................................... 60 

4.3.3 Model Matematika Optimasi ............................................................... 60 

BAB V KESIMPULAN ......................................................................................... 67 

5.1 Kesimpulan .............................................................................................. 67 

5.2 Saran ........................................................................................................ 67 

DAFTAR PUSTAKA ............................................................................................ 69 

LAMPIRAN ........................................................................................................... 70 



 
 

x 

 

DAFTAR TABEL 
 

Tabel 2.1 Tabel Penelitihan Terdahulu ............................................................ 7 

Tabel 2.2 Tabel Koefisien tanaman padi dan jagung ....................................... 14 

Tabel 2.3 Efisiensi Irigasi Berdasarkan Standart Perencanaan ........................ 17 

Tabel 4.1 Data Curah Hujan Stasiun Pasinan .................................................. 32 

Tabel 4.2 Data Curah Hujan Stasiun Tangunan............................................... 33 

Tabel 4.3 Data Curah Hujan Stasiun Tampung ............................................... 34 

Tabel 4.4 Data Curah Hujan Rata-Rata ........................................................... 36 

Tabel 4.5 Perhitungan Debit Andalan Tahun 2012 Bulan Januari –  

Maret ............................................................................................................... 39 

Tabel 4.6 Perhitungan Debit Andalan Tahun 2012 Bulan April – Juni ........... 40 

Tabel 4.7 Perhitungan Debit Andalan Tahun 2012 Bulan Juli –  

September ....................................................................................................... 41 

Tabel 4.8 Perhitungan Debit Andalan Tahun 2012 Bulan Oktober –  

Desember ........................................................................................................ 42 

Tabel 4.9 Rekapitulasi Debit Andalan Tahun 2012-2021 ................................ 44 

Tabel 4.10 Pemilihan Tahun Debit Andalan ................................................... 45 

Tabel 4.11 Tahun debit andalan 80% yang dipilih .......................................... 46 

Tabel 4.12 Data Curah Hujan Rata – Rata....................................................... 46 

Tabel 4.13 Data Curah Hujan Efektif .............................................................. 47 

Tabel 4.14 Rekapitulasi Curah Hujan Efektif .................................................. 48 

Tabel 4.15 Data Klimatologi Mojokerto ......................................................... 49 

Tabel 4.16 Hubungan T dengan Ꜫy,w,f(t). ....................................................... 50 

Tabel 4.17 Harga Ry untuk Indonesia (5° LU s/d 10° LS) .............................. 51 

Tabel 4.18 Angka koreksi ( c ) bulanan untuk rumus Penman. ....................... 52 

Tabel 4.19 Analisa Evapotranspirasi Potensial dengan menggunakan Metode 

Penman Modifikasi ......................................................................................... 53 

Tabel 4.20 Analisis Kebutuhan Air Tanaman ................................................. 57 

Tabel 4.21 Alternatif Pola Tata Tanam ........................................................... 58 

Tabel 4.22 Kebutuhan air irigasi NFR ............................................................. 58 

Tabel 4.23 Kebutuhan air irigasi DR ............................................................... 59 

Tabel 4.24 Neraca Air ..................................................................................... 59 

Tabel 4.25 Analisa Hasil Usaha Tani .............................................................. 60 

Tabel 4.26 Keuntungan Manfaat Irigasi (Optimasi Program Linear)  ............. 66





 

 

xi 

 

DAFTAR GAMBAR 
 

Gambar 1.1 Peta Persebaran Air Saat Kemarau .............................................. 2 

Gambar 1.2 Peta Ketersediaan Air Bagi Tanaman  ......................................... 3 

Gambar 1.3 Gambar Saluran Existing ............................................................. 4 

Gambar 2.1 Model Optimasi dengan Software PTT 1 ..................................... 21 

Gambar 2.2 Input Model Optimasi dengan Software PTT 1 ........................... 22 

Gambar 2.3 Running Model Optimasi dengan Software PTT 1 ...................... 23 

Gambar 2.4 Hasil Model Optimasi dengan Software PTT 1 ........................... 24 

Gambar 3.1 Flowchart ..................................................................................... 25 

Gambar 3.2 Peta Lokasi .................................................................................. 27 

Gambar 3.3 Foto Lokasi .................................................................................. 27 

Gambar 3.4 Foto Lokasi .................................................................................. 28 

Gambar 4.1 Peta Lokasi Stasiun Hujan ........................................................... 31 

Gambar 4.2 Model Optimasi dengan Software PTT 1 ..................................... 62 

Gambar 4.3 Input Model Optimasi dengan Software PTT 1 ........................... 63 

Gambar 4.4 Running Model Optimasi dengan Software PTT 1 ...................... 64 

Gambar 4.5 Hasil Model Optimasi dengan Software PTT 1 ........................... 65 

 




