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ABSTRAK

Kabupaten Balangan memiliki potensi pertanian yang tinggi, termasuk Desa
Binju yang didominasi sawah tadah hujan dan sangat bergantung pada curah hujan,
sehingga sering mengalami kekurangan air dan risiko gagal panen. Kondisi
morfologi perbukitan serta keterbatasan jaringan irigasi permukaan menjadikan air
tanah sebagai alternatif pengairan yang potensial. Oleh karena itu, penelitian ini
bertujuan menganalisis neraca air lahan pertanian, menentukan potensi kedalaman
air tanah menggunakan survei geolistrik, serta memilih jenis pompa yang efektif
dan efisien untuk sistem irigasi air tanah di Desa Binju, Kabupaten Balangan.

Penelitian ini diawali dengan studi literatur serta pengumpulan data primer
dan sekunder. Data sekunder berupa curah hujan dan klimatologi periode 2022—
2024 diperoleh dari instansi terkait, sedangkan data primer diperoleh melalui
wawancara masyarakat dan survei geolistrik konfigurasi Schlumberger. Data
klimatologi  diolah menjadi rata-rata bulanan, kemudian perhitungan
evapotranspirasi menggunakan metode FAO Penman—Monteith 56 untuk analisis
neraca air

Berdasarkan hasil penelitian ini data curah hujan periode 2022-2024
menunjukkan nilai tertinggi 638 mm/bulan (Januari 2024) dan terendah 33,5
mm/bulan (Agustus 2023). Perhitungan evapotranspirasi menggunakan metode
FAO Penman—Monteith 56 menghasilkan nilai evapotranspirasi tertinggi 185,1
mm/bulan dan terendah 105,7 mm/bulan, sehingga neraca air menunjukkan surplus
pada musim hujan dan defisit pada Juli-September. Hasil wawancara
mengonfirmasi bahwa sawah tadah hujan sangat rentan gagal panen akibat
keterbatasan irigasi permukaan. Survei geolistrik konfigurasi Schlumberger
menemukan akuifer potensial pada kedalaman 37,8-75,3 m di Titik 2 dengan
litologi lanau pasiran hingga pasir halus, sehingga direkomendasikan sebagai lokasi
sumur bor. Berdasarkan kedalaman akuifer dan kebutuhan energi di pedesaan,
pompa solar helical rotor dipilih sebagai opsi paling efektif dan efisien karena
mampu bekerja pada kedalaman besar dan menggunakan energi surya tanpa
ketergantungan listrik PLN atau bahan bakar fosil.

Kata kunci: Air tanah, Geolistrik, Neraca air, Pompa, Kabupaten Balangan.
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ABSTRACT

Balangan Regency has high agricultural potential, including Binju Village,
which is dominated by rain-fed rice fields that rely heavily on rainfall, resulting in
frequent water shortages and a high risk of crop failure. The hilly morphology and
limited surface irrigation networks make groundwater a promising alternative
irrigation source. Therefore, this research aims to analyze the water balance of
agricultural land, determine groundwater depth using a geoelectrical survey, and
select an effective and efficient pumping system for groundwater-based irrigation
in Binju Village, Balangan Regency.

This study began with a literature review and the collection of primary and
secondary data. Secondary data, including rainfall and climatology records for the
period 2022-2024, were obtained from official agencies, while primary data were
collected through community interviews and a Schlumberger configuration
geoelectrical survey. Climatological data were processed into monthly averages,
and evapotranspiration was calculated using the FAO Penman—Monteith 56
method for water balance analysis.

The results indicate that rainfall during 2022-2024 ranged from 33.5
mm/month (August 2023) to 638 mm/month (January 2024). The calculated
evapotranspiration varied from 105.7 mm/month to 185.1 mm/month, showing a
water surplus during the rainy season and a deficit from July to September.
Interviews confirmed that rain-fed agriculture is highly vulnerable to crop failure
due to limited surface irrigation. The geoelectrical survey identified a potential
aquifer at a depth of 37.8—-75.3 m at Point 2, consisting of silty sand to fine sand,
and was recommended as a borehole location. Based on aquifer depth and energy
needs in rural areas, a solar helical rotor pump was selected as the most effective
and efficient option because it can operate at greater depths and uses solar energy
without relying on grid electricity or fossil fuels.

Keywords: Groundwater, Geoelectrical Survey, Water Balance, Pump, Balangan
Regency.
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