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ABSTRAK 

Penelitian ini bertujuan untuk menentukan model matematika serta menyelesaikan 

masalah alokasi lahan komoditas pertanian utama di Kabupaten Tanah Datar untuk 

memaksimalkan jumlah produksi, meminimalkan risiko akibat variabilitas curah 

hujan, dan menjamin ketersediaan beras berdasarkan konsumsi. Metode yang 

digunakan adalah Non-Preemptive Goal Programming (NPGP) dengan 

pembobotan kriteria menggunakan Analytic Hierarchy Process (AHP). Hasil 

analisis menunjukkan bahwa target memaksimalkan jumlah produksi sebesar 

203.321,57 ton dan menjamin ketersediaan beras berdasarkan konsumsi sebesar 

36.546,08 ton berhasil terpenuhi secara tepat. Seluruh batas minimum lahan untuk 

komoditas padi, jagung, ubi kayu, dan ubi jalar juga terpenuhi dengan total 

pemanfaatan lahan pertanian aktual sebesar 20.610,415 ha dari kapasitas maksimal 

53.046 ha. Sementara itu, sasaran meminimalkan risiko akibat variabilitas curah 

hujan menghasilkan nilai 18.882,035 ha, yang berarti tidak tercapai karena melebihi 

ambang batas sasaran awal sebesar 18.766,698 ha. 

Kata Kunci: Analytic Hierarchy Process, Alokasi Lahan, Non-Preemptive Goal 

Programming, Simpleks Modifikasi  
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ABSTRACT 

This study aims to formulate a mathematical model and solve the land allocation 

problem for major agricultural commodities in Tanah Datar Regency in order to 

maximize production, minimize risks caused by rainfall variability, and ensure rice 

availability based on consumption needs. The method employed is Non-Preemptive 

Goal Programming (NPGP), with criteria weighting determined using the Analytic 

Hierarchy Process (AHP). The results indicate that the target of maximizing total 

production at 203,321.57 tons and ensuring rice availability based on consumption 

requirements at 36,546.08 tons were successfully achieved. In addition, the 

minimum land area requirements for rice, maize, cassava, and sweet potato 

commodities were fully satisfied, with a total actual agricultural land utilization of 

20,610.415 ha out of a maximum available area of 53,046 ha. However, the 

objective of minimizing risk due to rainfall variability resulted in a value of 

18,882.035 ha, indicating that the target was not achieved because it exceeded the 

initial threshold value of 18,766.698 ha. 

Keywords: Analytic Hierarchy Process, Land Allocation, Non-Preemptive Goal 

Programming, Modified Simplex Method. 
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