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ABSTRAK
Gunung Semeru merupakan salah satu gunung api paling aktif di Indonesia yang

menghasilkan emisi sulfur dioksida (SO:) saat erupsi. Perubahan konsentrasi SO2
berpotensi menjadi salah satu indikator aktivitas vulkanik, namun perlu dievaluasi
keterkaitan aktivitas vulkanik pada status aktivitas Level III (Siaga) dan Level IV
(Awas) serta pola persebarannya berdasarkan arah angin dominan untuk
mendukung pemantauan Gunung. Penelitian ini bertujuan menganalisis perubahan
konsentrasi SO: akibat erupsi Gunung Semeru pada status aktivitas Level III
(Siaga) dan Level IV (Awas) selama periode 2021-2026 serta menganalisis arah
persebaran spasial SO. berdasarkan arah angin dominan menggunakan citra
Sentinel-5P Level-3 (OFFL). Data diolah menggunakan Google Earth Engine pada
buffer 15 km dari kawah Gunung Semeru. Analisis dilakukan terhadap konsentrasi
maksimum harian dan bulanan, dilanjutkan dengan regresi linier sederhana dan
analisis windrose. Hasil pengolahan menunjukkan bahwa konsentrasi maksimum
SO: pada periode harian mencapai 6,22 ug/m?, sedangkan pada periode bulanan
mencapai 5,97 ug/m?. Hasil analisis regresi menunjukkan hubungan yang lemah
antara konsentrasi SO: dan aktivitas vulkanik, dengan nilai R? sebesar 0,0158 —
0,1809. Selain itu, pola persebaran SO: tidak selalu mengikuti arah angin dominan
sehingga wilayah yang berpotensi terdampak bervariasi pada setiap periode
pengamatan. Secara keseluruhan, Sentinel-5P mampu memantau perubahan
konsentrasi dan persebaran SO, meskipun hubungan dengan aktivitas vulkanik

tidak selalu kuat.

Kata kunci: Gunung Semeru, sulfur dioksida (SO:), Sentinel-5P, Google Earth

Engine, aktivitas vulkanik, arah angin.
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ANALYSIS OF SO: CONCENTRATION CHANGES CAUSED BY THE
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ABSTRACT
Mount Semeru is one of the most active volcanoes in Indonesia, emitting sulfur
dioxide (SO:) during eruptions. Changes in SO: concentration have the potential to
serve as an indicator of volcanic activity;, however, it is necessary to evaluate the
relationship between volcanic activity at Activity Levels III (Alert) and IV (Danger)
and the dispersion patterns of SO: based on prevailing wind directions to support
the monitoring of the volcano. This study aims to analyze changes in SO:
concentrations resulting from Mount Semeru’s eruptions at Activity Levels III
(Alert) and IV (Danger) during the 2021-2026 period, as well as to analyze the
spatial distribution of SO: based on prevailing wind directions using Sentinel-5P
Level-3 (OFFL) imagery. Data were processed using Google Earth Engine within
a 15-km buffer zone around the Mount Semeru crater. Analyses were conducted on
daily and monthly maximum concentrations, followed by simple linear regression
and wind rose analysis. The results showed that the maximum daily SO:
concentration reached 6.22 ug/m3, while the maximum monthly concentration
reached 5.97 ug/m3. The regression analysis results indicate a weak relationship
between SO: concentrations and volcanic activity, with R? values ranging from
0.0158 to 0.1809. Furthermore, the distribution pattern of SO: does not always
follow the prevailing wind direction, so the areas potentially affected vary across
each observation period. Overall, Sentinel-5P is capable of monitoring changes in
SO: concentration and distribution, although the relationship with volcanic activity

is not always strong.

Keywords: Mount Semeru, sulfur dioxide (SO:), Sentinel-5P, Google Earth Engine,

volcanic activity, wind direction.
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