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RINGKASAN

Rika Amanda Apriani. 2026. Pengembangan Indeks Kualitas Tanah Dan Optimasi
Spasial Lahan Rawa Berbasis Logika Fuzzy Untuk Pertanian Padi
Berkelanjutan. Pembimbing: Prof. Dr. Ir. Ahmad Kurnain, M.Sc.; Dr.
Nurlina, S.Si., M.Sc.; Prof. Dr. Ichsan Ridwan, S.Si., M.Kom.

Lebak di Desa Walatung, Kecamatan Pandawan, Kabupaten Hulu Sungai
Tengah berpotensi besar untuk budidaya padi, tetapi terkendala keasaman tanah,
genangan musiman, dan variabilitas biofisik yang tinggi. Penelitian ini bertujuan
menganalisis kondisi biofisik lahan, mengevaluasi kesesuaian lahan untuk padi
rawa (Oryza sativa) menggunakan pendekatan fuzzy set—GIS yang dibandingkan
dengan metode FAO konvensional, serta mengembangkan Indeks Kualitas Tanah
berbasis logika fuzzy sebagai dasar optimasi lahan. Analisis dilakukan pada lima
titik sampel yang mewakili tipologi lebak dangkal, tengahan, dan dalam,
menggunakan data tanah (tekstur, pH, C-organik, N-total, rasio C/N, KTK), DEM
SRTM, Topographic Wetness Index (TWI), curah hujan CHIRPS (2016-2025), dan
data lama genangan hasil wawancara petani. Hasil menunjukkan pH tanah (4,34—
5,53) dan lama genangan sebagai faktor pembatas dominan di seluruh wilayah.
Evaluasi FAO menghasilkan kelas S2 seluas 13%, S3 80%, dan N 7%, sedangkan
metode fuzzy-GIS menghasilkan LSI kontinu 0,140-0,587 dengan konsistensi
kelas 100% terhadap FAO, kelas S1 tidak ditemukan karena kemasaman tanah yang
sistemik. Indeks Kualitas Tanah berkisar 0,57-0,78, C-organik bukan faktor
pembatas, namun nilainya yang tinggi (10,61-14,10%) di lebak dalam
mengindikasikan potensi lahan bergambut. Strategi optimasi berbasis zona
direkomendasikan, yaitu pemupukan nitrogen di lebak dangkal, pengapuran
dolomit dan normalisasi saluran di lebak tengahan, serta reklamasi bertahap atau
konservasi rawa di lebak dalam. Pendekatan fuzzy-GIS terbukti melengkapi metode
FAO dengan representasi spasial lebih detail dan mampu menangkap transisi
kondisi lahan secara gradual.

Kata Kunci: Lahan Lebak; Padi Rawa; Fuzzy set; GIS; Metode FAO; Indeks
Kualitas Tanah.
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SUMMARY

Rika Amanda Apriani. 2026. Development of a Soil Quality Index and Spatial
Optimization of Peatland Areas Using Fuzzy Logic for Sustainable Rice
Farming. Pembimbing: Prof. Dr. Ir. Ahmad Kurnain, M.Sc.; Dr. Nurlina,
S.Si., M.Sc.; Prof. Dr. Ichsan Ridwan, S.Si., M.Kom.

The low-lying areas in Walatung Village, Pandawan Subdistrict, Hulu Sungai
Tengah Regency have great potential for rice cultivation but are hampered by soil
acidity, seasonal flooding, and high biophysical variability. This study aims to
analyze the biophysical conditions of the land, evaluate its suitability for swamp
rice (Oryza sativa) using a fuzzy set—GIS approach compared to the conventional
FAO method, and develop a Fuzzy Logic-Based Soil Quality Index as a basis for
land optimization. The analysis was conducted at five sampling points representing
shallow, medium, and deep wetland typologies, using soil data (texture, pH, organic
carbon, total nitrogen, C/N ratio, cation exchange capacity), SRTM DEM,
Topographic Wetness Index (TWI), CHIRPS precipitation data (2016-2025), and
historical flooding data obtained from farmer interviews. The results indicate that
soil pH (4.34-5.53) and duration of waterlogging are the dominant limiting factors
across the entire region. The FAO evaluation resulted in S2 class covering 13%, S3
80%, and N 7%, while the fuzzy-GIS method produced a continuous LSI of 0.140—
0.587 with 100% class consistency with the FAO; the S1 class was not found due
to systemic soil acidity. The Soil Quality Index ranged from 0.57 to 0.78; organic
carbon was not a limiting factor, but its high values (10.61-14.10%) in deep
peatlands indicate the potential for peatland. Zone-based optimization strategies are
recommended, namely nitrogen fertilization in shallow peatlands, dolomite liming
and channel normalization in intermediate peatlands, and gradual reclamation or
wetland conservation in deep peatlands. The fuzzy-GIS approach has proven to
complement the FAO method with more detailed spatial representation and the
ability to capture gradual transitions in land conditions.

Keywords: Floodplain Land; Paddy Fields; fuzzy sets; GIS; FAO Method; Soil
Quality Index.
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