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ABSTRAK

Ketersediaan data curah hujan yang akurat dan representatif merupakan
komponen utama dalam analisis hidrologi dan perencanaan sumber daya air.
Namun, keterbatasan jumlah serta sebaran stasiun hujan di berbagai wilayah,
termasuk di Daerah Aliran Sungai (DAS) Semajid, Kabupaten Pamekasan, sering
menyebabkan data curah hujan hasil pengamatan kurang mampu menggambarkan
variasi spasial dan temporal hujan secara optimal. Perkembangan teknologi
penginderaan jauh melalui satelit Global Precipitation Measurement (GPM),
khususnya produk [Integrated Multi-satellite Retrievals for GPM (IMERGQG),
menjadi alternatif sumber data curah hujan yang potensial, tetapi memerlukan
proses evaluasi dan validasi sebelum digunakan dalam pemodelan hidrologi.

Penelitian ini bertujuan untuk mengevaluasi dan memvalidasi data curah hujan
satelit GPM-IMERG serta menilai kinerjanya dalam simulasi debit aliran
menggunakan metode F.J. Mock di DAS Semajid. Data curah hujan GPM-IMERG
Final Run periode 2009-2024 dibandingkan dengan data curah hujan dari tujuh
stasiun hujan yang berpengaruh di wilayah DAS. Tahapan analisis meliputi uji
kualitas data hidrologi, perhitungan hujan rerata wilayah menggunakan metode
Poligon Thiessen, koreksi bias data curah hujan GPM, serta validasi menggunakan
parameter statistik Nash—Sutcliffe Efficiency (NSE), Root Mean Square Error
(RMSE), koefisien korelasi (R), dan kesalahan relatif (KR). Data curah hujan hasil
validasi selanjutnya digunakan sebagai input dalam perhitungan debit aliran dengan
metode F.J. Mock dan divalidasi terhadap data debit observasi di Pos Duga Air
Sumedang.

Hasil validasi data curah hujan menunjukkan bahwa koreksi bias data GPM-
IMERG mampu meningkatkan tingkat kesesuaian terhadap data stasiun hujan
secara signifikan. Nilai NSE meningkat dari 0,746 sebelum koreksi menjadi 0,888
setelah koreksi, sedangkan nilai RMSE menurun dari 57,515 menjadi 38,206. Pada
simulasi debit aliran, penggunaan data curah hujan pos stasiun hujan menghasilkan
kinerja terbaik dengan nilai NSE sebesar 0,500, R sebesar 0,707, dan RMSE sebesar
11,537. Simulasi debit berbasis data GPM terkoreksi menghasilkan nilai NSE
sebesar 0,367, R sebesar 0,614, dan RMSE sebesar 12,983, yang masih memenuhi
kriteria kelayakan model (NSE > 0,36). Sebaliknya, data GPM tanpa koreksi
menunjukkan kinerja kurang memadai dengan nilai NSE sebesar 0,244. Hasil
penelitian ini menunjukkan bahwa data curah hujan GPM-IMERG terkoreksi dapat
digunakan sebagai alternatif data hujan yang andal dalam analisis debit aliran,
khususnya pada wilayah dengan keterbatasan data stasiun hujan.

Kata Kunci: Curah hujan, GPM-IMERG, validasi data, NSE, F.J. Mock.
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ABSTRACT

The availability of accurate and representative rainfall data is a fundamental
requirement for hydrological analysis and water resources planning. However,
limited rain gauge density and uneven spatial distribution often lead to inadequate
representation of rainfall variability, particularly in the Semajid Watershed,
Pamekasan Regency. Recent advances in remote sensing technology, especially the
Global Precipitation Measurement (GPM) mission with its Integrated Multi-
satellite Retrievals for GPM (IMERG) product, provide an alternative source of
rainfall data. Nevertheless, satellite-based rainfall data must be rigorously evaluated
and validated before being applied to hydrological modeling.

This study aims to evaluate and validate GPM-IMERG satellite rainfall data
and to assess their performance in streamflow simulation using the F.J. Mock
method in the Semajid Watershed. GPM-IMERG Final Run rainfall data covering
the period 2009-2024 were compared with rainfall observations from seven rain
gauge stations influencing the watershed. The analytical procedure included
hydrological data quality assessment, estimation of regional average rainfall using
the Thiessen polygon method, bias correction of satellite rainfall data, and
validation using statistical performance indicators such as Nash—Sutcliffe
Efficiency (NSE), Root Mean Square Error (RMSE), correlation coefficient (R),
and relative error. The validated rainfall data were subsequently used as input for
streamflow simulation, and the simulated discharge was compared with observed
discharge data from the Sumedang streamflow gauging station.

The results demonstrate that bias correction significantly improves the
performance of GPM-IMERG rainfall data. Rainfall validation results indicate that
the NSE value increased from 0.746 before correction to 0.888 after correction,
while the RMSE value decreased from 57.515 to 38.206. In terms of streamflow
simulation, rainfall data derived from rain gauge stations produced the best model
performance, with an NSE of 0.500, an R value of 0.707, and an RMSE of 11.537.
Streamflow simulation based on corrected GPM rainfall data achieved an NSE of
0.367, an R value of 0.614, and an RMSE of 12.983, which still satisfies acceptable
model performance criteria (NSE > 0.36). In contrast, streamflow simulation using
uncorrected GPM rainfall data showed poor performance, with an NSE of only
0.244. These findings indicate that corrected GPM-IMERG rainfall data can be
reliably used as an alternative rainfall input for streamflow analysis, particularly in
watersheds with limited rain gauge observations.

Keywords: Rainfall, GPM-IMERG, data validation, NSE, F.J. Mock.
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