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RINGKASAN

RISQA NURKHAIDA SEPTIA RAKHMA. Analisis Neraca Air Irigasi pada
Daerah Irigasi Barugbug Berbasis Debit Operasional dan Pemodelan Spasial
SISCROP. Dibimbing oleh LIYANTONO dan SETYONO HARI ADL

Pengelolaan irigasi yang efisien memerlukan informasi ketersediaan dan
kKebutuhan air yang akurat secara spasial-temporal. Pendekatan konvensional belum
mampu menggambarkan sebaran kekurangan air secara rinci. Oleh karena itu,
penelitian ini mengevaluasi ketersediaan dan kebutuhan air irigasi, serta neraca air di
Daerah Irigasi Barugug menggunakan pendekatan spasial terdistribusi menggunakan
informasi fase tumbuh padi sawah hasil ekstraksi data SISCROP yang diintegrasikan
Secara dinamis sebagai input untuk mengestimasi koefisien tanaman (Kc) berbasis
piksel. Ketersediaan air dihitung dari debit andalan 80% (Qso) periode 2014-2024.
Kebutuhan air irigasi diestimasi berdasarkan evapotranspirasi tanaman (ETc) yang
dihitung dari evapotranspirasi acuan (ETo) menggunakan metode Penman—Monteith
dan koefisien tanaman (Kc) berbasis piksel untuk mengakomodasi variasi spasial-
temporal fase pertumbuhan tanaman padi di lapangan. Curah hujan efektif (Re)
dihitung menggunakan metode Inverse Distance Weighting (IDW). Hasil
menunjukkan, Qso tertinggi tercatat pada bulan Maret (22,3 m?/detik) dan terendah
terjadi pada Oktober (0,22 m?/detik). Analisis neraca air spasial-temporal berbasis
piksel menunjukkan dinamika defisit air pada musim kemarau, di mana pemenuhan
air terendah terjadi pada periode pertama Oktober (8,28%). Metode ini juga
menunjukkan pergeseran pola spasial defisit tahunan yang dominan di wilayah
selatan (2022), relatif merata (2023), dan menonjol di bagian utara (2024). Simulasi
penerapan AWD dengan target efisiensi sebesar 25% pada fase perkembangan
anakan dan akhir pertumbuhan padi akan menurunkan kebutuhan air per hektar padi
sawah sebesar 20% dan berpotensi menambah target lahan irigasi hingga 25% dari
total luas lahan yang mampu diirigasi Bendung Barugbug pada periode defisit.
Kombinasi AWD dengan peningkatan efisiensi jaringan sebesar 5% mampu
meningkatkan potensi luas lahan target irigasi menjadi 34%. Peningkatan
kemampuan irigasi Bendung Barugbug berpeluang menekan biaya operasional
irigasi pompa yang berdampak langsung pada peningkatan kesejahteraan petani.

Kata kunci: Daerah Irigasi Barugbug, neraca air irigasi, Penman-Monteith,
pemodelan spasial, SISCROP.



SUMMARY

RISQA NURKHAIDA SEPTIA RAKHMA. Irrigation Water Balance Analysis in
the Barugbug Irrigation Area Based on Operational Discharge and SISCROP
Spatial Modeling. Supervised by LIYANTONO and SETYONO HARI ADL

Efficient irrigation management requires accurate spatial and temporal
information on water availability and irrigation water requirements. However,
conventional approaches are often unable to capture the spatial distribution of
water deficits in sufficient detail. This study evaluated water availability, irrigation
water requirements, and the irrigation water balance in the Barugbug Irrigation
Area using a distributed spatial approach based on rice growth stage information
extracted from the SISCROP dataset. The extracted growth stage data were
dynamically integrated to estimate pixel-based crop coefficients (Kc). Water
availability was determined using the 80% dependable discharge (Qsg) derived
from discharge records collected between 2014 and 2024. Irrigation water
requirements are estimated based on crop evapotranspiration (ETc), which is
calculated from reference evapotranspiration (ETs) using the Penman—Monteith
method and pixel-based crop coefficients (Kc) to account for the spatial-temporal
variation in rice growth stages across the study area.. Effective rainfall (Re) was
estimated using the Inverse Distance Weighting (IDW) interpolation method. The
results showed that the highest Qso occurred in March (22.3 m?s), whereas the
lowest was recorded in October (0.22 m?/s). The pixel-based spatial and temporal
water balance analysis revealed dynamic water deficit conditions during the dry
season, with the lowest level of water supply fulfillment occurring in the first half
of October (8.28%). The analysis also revealed annual shifts in the spatial
distribution of water deficits, which were predominantly concentrated in the
southern part of the irrigation area in 2022, relatively uniform across the area in
2023, and concentrated in the northern part in 2024. Simulation of AWD
application with a 25% reduction in water requirements during the development
and late stages of rice growth has the potential to reduce water demand from 1.00
to 0.79 l/s/ha, thereby decreasing the discharge requirement by 20% over a single
growing season and increasing the cultivated area by up to 25% of the water
allocation from Barugbug Weir during deficit periods. The combination of AWD
with a 5% improvement in irrigation network efficiency further increases the
potential additional cultivated area to 34%, while also offering opportunities to
reduce pump irrigation operational costs and improve farmer welfare.

Key words: Barugbug Irrigation Command Area, Penman-Monteith, SISCROP,
spatial modelling, water balance
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