
DEVELOPMENT OF  
AGRICULTURE LAND EVALUATION MODEL 

BASED ON ENVIRONMENTAL RISK 

SLAMET WIDODO SUGIARTO 

 

GRADUATE SCHOOL 
BOGOR AGRICULTURAL UNIVERSITY 

BOGOR 
2021 

 

 

 





DECLARATION OF ORIGINALITY, INFORMATION 

SOURCE AND COPYRIGHT DELEGATION 
 

I declare that the thesis entitled DEVELOPMENT OF AGRICULTURE 
LAND EVALUATION MODEL BASED ON ENVIRONMENTAL RISK is 

my own work with the guidance of my supervisors and that it has not been 

submitted in any form for another degree at any university or other institution of 

tertiary education. Information obtained from the published and unpublished work 

of others has been fully cited in the text and a list of references is given. 

I hereby transfer copyright of my thesis to the IPB University. 

 

Bogor, July 2021 

 

Slamet Widodo Sugiarto 

NRP. G051174061 





RINGKASAN 
 

SLAMET WIDODO SUGIARTO. Pengembangan Model Evaluasi Lahan 

Pertanian Berbasis Resiko Lingkungan. Dibimbing oleh IRMAN HERMADI dan 

YUDI SETIAWAN. 

 

Kabupaten Karawang merupakan salah satu lumbung padi terbesar di 

Indonesia. Keberadaan kawasan pertanian merupakan salah satu hal penting yang 

harus dipertahankan untuk mendukung program ketahanan pangan nasional. 

Namun, perkembangan industri dan pertumbuhan penduduk yang pesat menjadi 

faktor terjadinya alih fungsi lahan pertanian menjadi non pertanian. Proses konversi 

lahan terjadi secara masif pada lahan pertanian produktif dan skala luasan yang 

kecil, sehingga alih fungsi lahan menjadi sulit untuk diidentifikasi. Berdasarkan 

uraian tersebut, maka diperlukan evaluasi lahan pertanian untuk mendukung 

pengambilan keputusan khususnya dalam upaya konservasi dan pengelolaan 

kawasan pertanian yang ada di kabupaten Karawang. 

Tujuan dari penelitian ini adalah untuk memperkenalkan metode alternatif 

untuk klasifikasi citra berdasarkan hybrid normalized differences indices yang 

dapat digunakan untuk identifikasi dan pemetaan lahan pertanian dan 

mengembangkan model eksplisit spasial untuk mengevaluasi potensi alih fungsi 

lahan pertanian berdasarkan risiko lingkungan. Guna mencapai tujuan dari 

penelitian ini, digunakan pendekatan aplikasi penginderaan jauh, dan Multi kriteria 

analisis berbasis spasial. 

Metode yang diperkenalkan adalah metode hybrid dengan mengintegrasikan 

quantifikasi Normalized Difference Tillage Index (NDTI) dan karakterisasi Tillage 

Normalized Difference Vegetation Index (NDVI). Normalized Difference Tillage 

Index (NDTI) telah banyak digunakan untuk mengidentifikasi parameter biofisik 

dan praktik pertanian. Sedangkan Normalized Difference Vegetation Index (NDVI) 

dioptimalkan untuk karakterisasi dan analisis fenologi pertanian. Metode hybrid 

yang mengintegrasikan kuantifikasi dan karakterisasi Normalized Difference 

Tillage Index (NDTI) dan Normalized Difference Vegetation Index (NDVI) 

menjanjikan metode yang cepat dan tepat untuk klasifikasi citra. Dari hasil uji 

akurasi menggunakan koefisien Kappa, dihasilkan Producer akurasi 95%, User 

Akurasi 71%, dan Overall akurasi 72% dengan kooefisien 31,4%. Penggunan data 

Sentinel-2 dengan resolusi spasial yang baik dapat mengidentifikasi luasan unit area 

kurang dari 1 hektar, sehingga hasil klasifikasi dapat menunjang kegiatan pertanian 

presisi.  

Keluaran model Evaluasi Lahan Pertanian menghasilkan informasi spasial 

yang dapat menggambarkan secara eksplisit pengaruh dari masing-masing resiko 

lingkungan sesuai dengan bobotnya. Berdasarkan validasi menggunakan data 

resolusi sangat tinggi berseri dari tahun 2017 hingga 2020 di kecamatan Karawang 

Barat dan Purwasari, didapatkan fakta bahwa wilayah pertanian dengan resiko 

lingkungan tinggi dan sangat tinggi memiliki memiliki potensi yang tinggi untuk 

oleh dialihfungsikan menjadi wilayah non pertanian. Informasi ini akan berguna 

dan bermanfaat bagi para pengambil keputusan dalam penentuan prioritas, strategi 

pengelolaan dan skenario alternatif untuk konservasi lahan pertanian. 
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SUMMARY 
 

SLAMET WIDODO SUGIARTO. Development of Agriculture Land Evaluation 

Model Based on Environmental Risk. Supervised by IRMAN HERMADI and 

YUDI SETIAWAN. 

 

Karawang district is one of the largest rice granaries in Indonesia. The 

existence of agricultural areas is one of the important things that must be maintained 

to support the national food security program. However, industrial development and 

rapid population growth are factors in the conversion of agricultural land to non-

agricultural functions. The process of land conversion occurs massively on the 

productive area with a small scale and is difficult to identify. Based on the 

descriptions, it is necessary to evaluate agricultural land to support decision making, 

especially in the conservation and management of agricultural areas in Karawang 

district. 

The objectives of this study are to introduce the alternative method for 

improved image classification analysis based on hybrids time series normalized 

difference index for rapid mapping of agriculture area and developing the spatially 

explicit model to evaluate the potential of agricultural land to be converted based 

on environmental risks.  

The method introduced is a hybrid method by integrating the quantification 

of the Normalized Difference Tillage Index (NDTI) and the characterization of the 

Tillage Normalized Difference Vegetation Index (NDVI). The Normalized 

Difference Tillage Index (NDTI) has been widely used to identify biophysical 

parameters and agricultural practices. While the Normalized Difference Vegetation 

Index (NDVI) is optimized for the characterization and analysis of agricultural 

phenology. The hybrid method that integrates the quantification and 

characterization of the Normalized Difference Tillage Index (NDTI) and the 

Normalized Difference Vegetation Index (NDVI) promises a fast and precise 

method for image classification. From the results of the accuracy assessment using 

the Kappa coefficient, Producer accuracy is 95%, User accuracy is 71%, and 

Overall accuracy is 72% with a coefficient of 31.4%. The use of Sentinel-2 data 

with good spatial resolution can identify a unit area of less than 1 hectare, where 

that the classification results can support precision agriculture activities. 

The output of the Agricultural Land Evaluation model produces spatial 

information that can explicitly describe the effect of each environmental risk 

according to its weight. the agriculture area in Karawang district is dominated by 

areas with high risk (39.66%), very high (32.95%), and moderate (24.21%). 

Agricultural land objects with the highest and very high risk are adjacent to the road 

network. Based on validation using serial very high-resolution data from 2017 to 

2020 in West Karawang and Purwasari sub-districts, it was found that agricultural 

areas with high and very high environmental risks have a high potential to be 

converted into non-agricultural areas. The advantageous information would be 

useful for decision-makers in determining priorities, management strategies, and 

alternative scenarios for agricultural land conservation.  
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